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Laminated filter, integrated device, and communication apparatus 



(Object) 



Fig. 1 



To provide a laminated band-pass filter comprising 
at least two band-pass filters without reducing the Q fac- 
tor of strip line conductors constituting the band-pass 
filters 

(Constitution) 

A laminated band-pass filter comprises an integrat- 
ed device formed by laminating and integrating a plural- 
ity of dielectric layers 101 to 110 together, a plurality of 
internal grounding conductors 119, 137, and 142 formed 
inside the integrated device, and two band-pass filters 
sandwiched between two 1 1 9 and 1 37 of the plurality of 
grounding conductors and formed inside the integrated 
device One of the band-pass filters has strip line con- 
ductors 128 and 129, and the other has strip line con - 
ductors 131 and 132. The two band-pass filters are 
formed in different areas with a boundary between these 
areas corresponding to a predetermined cross section 
substantially perpendicular to the grounding conduc- 
tors, 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a laminated fil- 
ter, integrated device, and communication apparatus 
which are used in high-frequency radio equipment such 
as a cellular telephone 

Related Art of the Invention 

[0002] In recent years, owing to acontinued reduction 
in size of communication equipment, dielectric laminat- 
ed filters, which are effective in size reduction, have of- 
ten been used as high frequency filters. An example of 
such a laminated band-pass filter will be described with 
reference to the drawings. 

[0003] Figure 4 is a sectional view of a conventional 
laminated band-pass filter 400. In this figure, the lami- 
nated band-pass filter 400, formed by laminating and in- 
tegrating a plurality of dielectric layers together, is sand- 
wiched between internal grounding conductors 401 and 
402, and a first band-pass filter 404 is formed on a top 
surface of the internal grounding conductor 401 , with an 
internal grounding conductor 403 arranged on the first 
band-pass filter and a second band-pass filter 405 
formed on the interna! grounding conductor 403 Strip 
line conductors 410 are provided substantially in the 
center of each of the first and second band-pass filters 

404 and 405 in a thickness direction thereof. 

[0004] The first and second band-pass filters 404 and 

405 are laminated together while being shielded by the 
internal grounding conductor 403, thereby reducing the 
interference between the two filters. 

[0005] However, in the above described configura- 
tion, the interval between the inter nal grounding conduc- 
tors sandwiching the corresponding one of the first and 
second band-pass filters 404 and 405 therebetween (i„ 
e. the interval between the internal grounding conduc- 
tors 402 and 403 and the interval between the internal 
grounding conductors 401 and 403) is smaller than that 
between interval between internal grounding conduc- 
tors for a single band-pass filter 501 formed inside an 
integrated device (i.e. the interval between internal 
grounding conductors 511 and 512). 
[0006] For comparison, the sectional view in Figure 5 
shows a conventional laminated band-pass filter 500 
having the band-pass filter 501 

[0007] In Figure 5, the single band-pass filter 501, 
formed inside an integrated device having a thickness 
d, is sandwiched between the internal grounding con- 
ductors 511 and 51 2. Strip line conductors 51 0 (see Fig- 
ure 5) are provided substantially in the center of the 
band-pass filter 501 in the thickness direction thereof,, 
[0008] The inventors have found that in the first and 
second band-pass filters 404 and 405, the Q factor of 



the strip line conductors, which constitute the band-pass 
filter, may decrease to increase an insertion loss to this 
device compared to the band-pass filter 501 .. 
[0009] More specifically, as shown in Figure 1 0 illus- 

5 trating simulation-based analysis of the behavior of the 
Q factor of a high-frequency resonance circuit which be- 
havior is observed when the shield interval is varied, 
when the high-frequency resonance circuit uses a fre- 
quency of 1 ,200 MHz, its Q factor is (1) about 38 if the 

10 shield interval (corresponding to the thickness d, de- 
scribed previously) is 0,6 mm and decreases to (2) 
about 26 if the shield interval is 0.4 mm. This high-fre- 
quency resonance circuit is constructed similarly to the 
laminated band-pass filter 500 described previously 

15 (see Figures), and the strip line conductors are provided 
substantially in the center of the band-pass filter in the 
thickness direction thereof 

SUMMARY OF THE INVENTION 

20 

[0010] In view of the above described problems, it is 
an object of the present invention to provide a small- 
sized and small-loss laminated filter, integrated device, 
and communication apparatus, 
25 [0011] The 1st invention of the present invention is a 
laminated filter comprising: 

a plurality of grounding conductors formed inside or 
outside a integrated device formed by laminating 
30 and integrating a plurality of dielectric layers togeth- 
er; 

a first filter sandwiched between two of said ground- 
ing conductors which have a shielding function; and 
a second filter sandwiched between said two 
35 grounding conductors 

[0012] The 2nd invention of the present invention is 
the laminated filter according to 1st invention, wherein 
said first filter is a band-pass filter, and 

40 said second filter is a band-pass filter. 

[0013] The 3rd invention of the present invention is 
the laminated filter according to 2nd invention, wherein 
said first filter and said second filter are formed in differ- 
ent areas with a boundary between these areas corre- 

45 sponding to a predetermined cross section substantially 
perpendicular to said two grounding conductors. 
[0014] The 4th invention of the present invention is 
the laminated filter according to 3rd invention, further 
comprising a shielding conductor formed substantially 

50 in said predetermined cross section and connected to 
said plurality of grounding conductors to shield electro- 
magnetic induction between said firstfilter and said sec- 
ond filter. 

[0015] The 5th invention of the present invention is 
55 the laminated filter according to 4th invention, wherein 
via conductors are used to connect the shielding con- 
ductor to said grounding conductors 
[0016] The 6th invention of the present invention is 
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the laminated filter according to 2nd invention, wherein 
some of said plurality of grounding conductors are 
formed inside said integrated device, 

said first filter has a plurality of input and output 
terminals formed inside or outside said integrated de- 
vice, a grounding terminal formed inside or outside said 
integrated device, a capacitive conductor formed inside 
said integrated device, and a plurality of strip line con- 
ductors formed inside said integrated device, 

said grounding terminal is electrically connected 
to the grounding conductors formed inside said integrat- 
ed device, and 

said plurality of strip line conductors each have 
one end electrically connected to said capacitive con- 
ductor and the other end electrically connected to the 
grounding conductors formed inside said integrated de- 
vice,, 

[0017] The 7th invention of the present invention is 
the laminated filter according to 6th invention, wherein 
said plurality of strip line conductors are two strip line 
conductors installed in parallel, and 

the other ends of said two parallel strip line con- 
ductors are not adjacent to each other, 
[0018] The 8th invention of the present invention is 
the laminated filter according to 6th invention, wherein 
said plurality of input and output terminals are two input 
and output terminals installed in proximity to each other, 

said grounding terminal is provided between said 
two input and output terminals installed in proximity to 
each other. 

[0019] The 9th invention of the present invention is 
the laminated filter according to 6th invention, wherein 
said second filter has a plurality of input and output ter- 
minals formed inside or outside said integrated device, 
and 

a plurality of input and output terminals of said first 
filter and a plurality of input and output terminals of said 
second filter are provided in the same layer of said in- 
tegrated device symmetrically with respect to the center 
of said layer,. 

[0020] The 1 0th invention of the present invention is 
the laminated filter according to 6th invention, further 
comprising a predetermined circuit element electrically 
connected to said plurality of input and output terminals 
[0021] The 11th invention of the present invention is 
the laminated filter according to 2nd invention, wherein 
said first filter has a layer having a resonator capacitive 
conductor required to constitute a resonator, a layer 
having input and output capacitive conductors connect- 
ed to the input and output terminals, and a layer having 
an interstage capacitive conductor or a cross coupling 
capacitive conductor, 

said second filter has a layer having a resonator 
capacitive conductor required to constitute a resonator, 
a layer having input and output capacitive conductors 
connected to the input and output terminals, and a layer 
having an interstage capacitive conductor or a cross 
coupling capacitive conductor, 



(a) the layer having the resonator capacitive con - 
ductor of said first filter and the layer having the reso- 
nator capacitive conductor ot said second filter are 
present in different layers of said integrated device, (b) 

5 the layer having the input and output capacitive conduc- 
tors of said first filter and the layer having the input and 
output capacitive conductors of said second filter are 
present in different layers of said integrated device, or 
(c) the layer having the interstage capacitive conductor 

10 or cross coupling capacitive conductor of said first filter 
and the layer having the interstage capacitive conductor 
or cross coupling capacitive conductor of said second 
filter are present in different layers of said integrated de- 
vice 

15 [0022] The 12th invention of the present invention is 
the laminated filter according to 2nd invention, wherein 
said first filter has a plurality of strip line conductors 
formed substantially midway between said two ground- 
ing conductors in athickness direction of said integrated 

20 device 

[0023] The 13th invention of the present invention is 
the laminated filter according to 2nd invention, wherein 
said first filter has a plurality of capacitive conductors 
and a plurality of strip line conductors, and 

25 of said plurality of capacitive conductors, the inter- 

stage capacitive conductor, cross coupling capacitive 
conductor, and input and output capacitive conductors 
are formed substantially midway between either of said 
two grounding conductors and said plurality of strip line 

30 conductors in the thickness direction of said integrated 
device. 

[0024] The 14th invention of the present invention is 
the laminated filter according to 2nd invention, wherein 
said first filter has a plurality of capacitive conductors 

35 and a plurality of strip line conductors, and 

a predetermined one of those of said plurality of 
capacitive conductors which are connected to said strip 
line conductors electrically in parallel is formed opposite 
either of said two grounding conductors. 

40 [0025] The 15th invention of the present invention is 
the laminated filter according to 14th invention, further 
comprising a predetermined grounding conductor 
formed so that said predetermined capacitive conductor 
is sandwiched between said predetermined grounding 

45 conductor and either of said two grounding conductors 
[0026] The 16th invention of the present invention is 
the laminated filter according to 2nd invention, wherein 
said first filter and said second filter use different fre- 
quency bands as pass bands. 

50 [0027] The 17th invention of the present invention is 
the laminated filter according to 1 6th invention, wherein 
one of said first and second filters which use a lower 
frequency band as a pass band has a larger occupied 
volume in said integrated device 

55 [0028] The 18th invention of the present invention is 
the laminated filter according to 2nd invention, wherein 
a crystal phase forming the dielectric layers of said in- 
tegrated device has any of Al 2 O s , MgO, Si0 2 , and ROa 
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for R denoting at least one of La, Ce, Pr, Nd, Sm, and 
Gd and a denoting a numerical value stoichiometrically 
determined depending on the valence of said R 
[0029] The 1 9th invention of the present invention is 
the laminated filter according to 1st invention, wherein 5 
said first filter is a band-pass filter, and said second filter 
is a band elimination filter, 

[0030] The 20th invention of the present invention is 
the laminated filter according to 1st invention, wherein 
said first filter is a band elimination filter, and 

said second filter is a band elimination filter 
[0031] The 21st invention of the present invention is 
a integrated device comprising: 

said integrated device containing the laminated fil- 
ter according to 1st invetnion, and 
an integrated circuit mounted in said integrated de- 
vice. 

[0032] The 22nd invention of the present invention is 
a communication apparatus comprising: 

transmitting and receiving means of executing 
transmission and/or reception, and 
the laminated filter according to 1st invention which 
filters a transmitted signal used for said transmis- 
sion and/or a received signal used for said recep- 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0033] 

Figure 1 is an exploded perspective view of a lam- 
inated band-pass filter according to Embodiment 1 
of the present invention. 

Figure 2 (a) is an equivalent circuit diagram of a 
band-pass filter according to Embodiments 1 and 2 
of the present invention, and Figure 2 (b) is an 
equivalent circuit diagram of a band-pass filter ac- 
cording to Embodiments 1 and 3 of the present in- 
vention. 

Figure 3 is an exploded perspective view of a lam- 
inated band-pass filter according to Embodiment 2 
of the present invention 

Figure 4 is a sectional view of a conventional lami- 
nated band-pass filter 400. 

Figure 5 is a sectional view of a conventional lami- 
nated band-pass filter 500„ 
Figure 6 is an exploded perspective view of a lam- 
inated band-pass filter according to Embodiment 3 
of the present invention. 

Figure 7 is an equivalent circuit diagram of a band 
elimination filter according to Embodiment 3 of the 
present invention. 

Figure 8 is a diagram illustrating another example 
of a laminated structure of the laminated band-pass 
filter according to Embodiment 1 of the present in- 



vention 

Figure 9 is a diagram showing the configuration of 
a communication apparatus according to an em- 
bodiment of the present invention. 
Figure 10 is a chart illustrating simulation-based 
analysis of the behavior of the Q factor of a high- 
frequency resonance circuit which behavior is ob- 
served when shield interval is varied , 

Description of Symbols 

[0034] 

101 to 110, 301 to 311 Dielectric layers 

111 to 114, 312 to 315 Input and output terminals 

115 to 118, 316 to 319 Grounding terminals 

119, 137, 142, 320, 340, 343 Internal grounding 

conductors 

120 to 127, 133 to 136, 139 to 141, 321 to 328, 334 
to 339, 341 , 342 Capacitive conductors 
128 to 132, 329 to 333 Strip line conductors 
201 to 204, 208 to 212, 216 Capacitances 
205,206, 211, 212 Inductors 
207, 215 Mutual inductors 

PREFERRED EMBODIMENTS OF THE INVENTION 

[0035] A laminated band-pass filter according to an 
embodiment of the present invention will be described 
below with reference to the drawings 

(Embodiment 1) 

[0036] Figure 1 is an exploded perspective view of a 
laminated band-pass filter according to Embodiment 1 
of the present invention 

[0037] The laminated band-pass filter of this embod- 
iment is characterized in that it is possible to provide 
such a design that a (1) first band-pass filter (in the left 
of the drawing) having strip line conductors 1 28 and 129 
spaced at a given interval and electromagnetically cou- 
pled together and a (2) second band-pass filter (in the 
right of the drawing) having strip line conductors 1 31 and 
1 32 spaced at a given interval and electromagnetically 
coupled together are not disposed in the direction of 
laminating but in the direction perpendicular thereto, so 
that there is a sufficient interval between outermost in- 
ternal grounding conductors 119 and 142 sandwiching 
the first and second band-pass filters therebetween and 
functioning as shield layers, thereby suppressing a de- 
crease in Q factor of each of the strip line conductors 
128, 129, 131, and 132. 

[0038] As shown in Figure 1 , the laminated band-pass 
filter according to Embodiment 1 of the present invention 
comprises sequentially laminated dielectric layers 101 
to 11 0, and the integrated device has a size of 5.0x5 0 
mm and a height of 0 8 mm Further, each dielectric lay- 
er is composed of a crystal phase having a dielectric 
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constant er of 7 and a glass phase The crystal phase is 
composed of Mg 2 Si0 4 , whereas the glass phase is com- 
posed of Si-Ba-La-B-O-system The integrated device 
has input and output terminals 1 1 1 to 11 4 and grounding 
terminals 11 5 to 11 8 formed on a bottom surface thereof .. 
[0039] The dielectric layers 101, 107, and 109 have 
internal grounding conductors 119, 137, and 142, re- 
spectively, arranged on top surfaces thereof and con- 
nected to the grounding terminals 1 1 5 to 1 1 8 via via con - 
ductors. The dielectric layer 1 02 has capacitive conduc- 
tors 120 to 123 arranged on a top surface thereof and 
connected to the input and output terminals 111 to 114, 
respectively, via via conductors The dielectric layer 1 03 
has capacitive conductors 124 to 1 27 ar ranged on a top 
surface thereof, and the dielectric layer 104 has strip 
line conductors 128 to 132 arranged on a top surface 
thereof Further, the dielectric layer 1 05 has capacitive 
conductors 133 and 134 arranged on a top surface 
thereof, the dielectric layer 106 has capacitive conduc- 
tors 1 35 and 1 36 arranged on a top surface thereof, and 
the dielectric layer 108 has capacitive conductors 138 
to 141 arranged on atop surface thereof. 
[0040] Furthermore, the strip line conductor 128 has 
one end thereof connected to the internal grounding 
conductor 119 via a via conductor and the other end 
thereof connected to each of the capacitive conductors 
124, 135, and 138 via a via conductor Likewise, the strip 
line conductor 129 has one end thereof connected to 
the internal grounding conductor 1 1 9 via a via conductor 
and the other end thereof connected to each of the ca- 
pacitive conductors 1 25, 133, and 1 39 via a via conduc- 
tor, The strip line conductor 131 has one end thereof 
connected to the internal grounding conductor 119 via 
a via conductor and the other end thereof connected to 
each of the capacitive conductors 126, 134, and 140 via 
a via conductor. The strip line conductor 132 has one 
end thereof connected to the internal grounding conduc- 
tor 119 via a via conductor and the other end thereof 
connected to each of the capacitive conductors 1 27 and 
141 via a via conductor. 

[0041] Further, the capacitive conductor 136 is ar- 
ranged opposite the capacitive conductor 134 and con- 
nected to the input and output terminal 1 1 4 via a via con- 
ductor. The strip line conductor 130 is connected to the 
internal grounding conductor 137 via three via conduc- 
tors penetrating three via holes formed at the boundary 
between the first and second band-pass filters 
[0042] The strip line conductor 1 30 corresponds to a 
shielding conductor according to the present invention, 
and the input and output terminals 111 to 114 corre- 
spond to input and output terminals according to the 
present invention, The grounding terminals 115 to 118 
correspond to grounding terminals according to the 
present invention, the capacitive conductors 1 20 to 1 27, 
133 to 136, and 139 to 141 correspond to capacitive 
conductors according to the present invention, and the 
strip line conductors 128 to 132 correspond to strip line 
conductors according to the present invention Further, 



the dietectric layers 101 to 110 correspond to dielectric 
layers according to the present invention, the interna! 
grounding conductors 119, 137, and 142 correspond to 
grounding conductors according to the present inven- 

5 tion, and the internal grounding conductors 119 and 142 
correspond to two grounding conductors according to 
the present invention having a shielding function 
[0043] In this case, the internal grounding conductor 
137 is not used for shielding and is not essential. How- 

10 ever, the internal grounding conductor 1 37 is capacitive- 
ly coupled to the capacitive conductors 1 38 to 1 41 and 
has a function for keeping the capacitances of the ca- 
pacitive conductors 138 to 141 sufficient even if the 
stack is used in a high-frequency band , 

15 [0044] As shown in Figure 1 , the strip line conductor 

1 30, which operates as a shielding conductor, is provid- 
ed between the strip line conductors 128 and 129 and 
the strip line conductors 1 31 and 1 32, each pair of strip 
conductors constituting the corresponding band-pass 

20 filter, This arrangement hinders the two laminated band- 
pass filters from affecting each other, while ensuring that 
these band-pass filters are isolated from each other 
[0045] Further, the strip line conductors 128, 129, 

1 31 , and 1 32, which constitute the two laminated band- 
25 pass filters, are arranged substantially midway between 

the internal grounding conductors 119 and 137.. This ar- 
rangement hinders the Q factor of the strip line conduc- 
tors from decreasing, thereby providing a laminated 
band-pass filter undergoing a small insertion loss 

30 [0046] Further, the capacitive conductors 1 20 to 1 27 , 
which form capacitances 201 and 202 as well as 209 
and 210, are arranged substantially midway between 
the strip line conductor layer and the internal grounding 
conductor 119, and the capacitive conductors 133 to 

35 136, which form capacitances 208 and 216, are ar- 
ranged substantially midway between the strip line con- 
ductor layer and the internal grounding conductor 137 
This arrangement hinders the Q factor of the capaci- 
tance provided by each capacitive conductor from de- 

40 creasing, thereby providing a laminated band-pass filter 
undergoing a small insertion loss 
[0047] Furthermore, the capacitive conductors 1 38 to 
141 are arranged opposite the grounding conductors 
137 and 142, and the capacitive conductors 138 to 141 

^5 are sandwiched between the two grounding conductors 
137 and 142, This arrangement enables a capacitive 
conductor layer to be omitted to reduce the height of the 
device, and also enables larger capacitances to be 
formed to increase the degree of freedom of design 

50 [0048] Moreover, the grounding terminal 115 is pro- 
vided between the input and output terminals 111 and 
112 of the first band-pass filter, and the grounding ter- 
minal 11 6 is provided between the input and output ter- 
minals 113 and 114 of the second band-pass filter to en- 

55 sure the isolation between the input and output termi- 
nals of the band-pass filters. Further, the pair of input 
and output terminals 1 1 1 and 1 1 2 of the first band-pass 
filter and the pair of input and output terminals 113 and 
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114 of the second band-pass filter are arranged sym- 
metrically with respect to the center of the integrated de- 
vice, thereby ensuring that the two band-pass filters are 
isolated from each other, 

[0049] Then, the circuit configuration of the laminated 
band-pass filter constructed as described above will be 
described with reference to Figures 2(a) to 2(b) . 
[0050] Figures 2(a) and 2(b) show equivalent circuits 
of the first and second band-pass filters, respectively, in 
Figure 1 , Those elements in Figures 2 (a) and 2 (b) 
which correspond to Figure 1 are denoted by the same 
reference numerals. 

[0051] The former circuit configuration (see Figure 2 
(a)) forms an attenuating pole on a low-frequency side 
of a pass band, whereas the latter circuit configuration 
(see Figure 2(b)) forms an attenuating pole on a high- 
frequency side of a pass band. Accordingly, in this em- 
bodiment, the former circuit configuration (see Figure 2 
(a)) is used for the first band-pass filter, whereas the lat- 
ter circuit configuration (see Figure 2 (b)) is used for the 
second band-pass filter. However, the present invention 
is not limited to this aspect, but it should be appreciated 
that for example, the former circuit configuration (see 
Figure 2 (a)) may be used for both the first and second 
band -pass filters,, 

[0052] First, the configuration of the first band-pass 
filter having the equivalent circuit in Figure 2 (a) will be 
described 

[0053] The capacitance 201 is an input and output ca- 
pacitive conductor formed by the capacitive conductors 
120 and 124 (see Figure 1). Further, the capacitance 
202 is an input and output capacitive conductor formed 
by the capacitive conductors 121 and 125 (see Figure 
1)- 

[0054] The capacitance 208 is an interstage capaci- 
tive conductor by the capacitive conductors 1 33 and 1 35 
(see Figure 1). 

[0055] The capacitance 203 is a resonator capacitive 
conductor formed by the grounding conductor 137 (see 
Figure 1), the grounding conductor 142 (see Figure 1), 
and the capacitive conductor 1 38 (see Figure 1 ), located 
between the grounding conductor 137 and 1 42. Further, 
the capacitance 204 is a resonator capacitive conductor 
formed by the grounding conductor 137 (see Figure 1), 
the grounding conductor 142 (see Figure 1), and the ca- 
pacitive conductor 139 (see Figure 1), located between 
the grounding conductor 137 and 142. 
[0056] Inductors 205 and 206 are formed by the strip 
line conductors 128 and 129 (see Figure 1). 
[0057] Furthermore, the capacitances 201 and 202 
are connected to the input and output terminals 1 1 1 and 
112 (see Figure 1), respectively. Further, the inductor 
205 and the capacitance 203 are connected in parallel, 
the inductor 206 and the capacitance 204 are connected 
in parallel, and these inductors and capacitances are 
coupled together by the capacitance 208, an interstage 
capacitive conductor, to constitute a two-staged polar- 
ized band-pass filter. Further, the mutual inductor 207 



acts between the inductors 205 and 206, and the capac- 
itance 208 connected in parallel to the mutual inductor 
207 constitutes a resonance circuit. 
[0058] In this manner, an attenuating pole is formed 
5 on a low frequency side of the pass band to constitute 
the first band-pass filter, which has the equivalent circuit 
in Figure 2(a). 

[0059] Then, the second band-pass filter, which has 
the equivalent circuit in Figure 2(b), will be described. 

10 [0060] The capacitance 209 is an input and output ca- 
pacitive conductor formed by the capacitive conductors 
122 and 126 (see Figure 1), Further, the capacitance 
21 0 is an input and output capacitive conductor formed 
by the capacitive conductors 123 and 127 (see Figure 

15 1). 

[0061] The capacitance 216 is a cross coupling ca- 
pacitive conductorformed by the grounding conductors 
134 and 136 (see Figure 1). 

[0062] The capacitance 211 is a resonator capacitive 
20 conductor formed by the grounding conductor 1 37 (see 
Figure 1), the grounding conductor 142 (see Figure 1), 
and the capacitive conductor 1 40 (see Figure 1 ), located 
between the grounding conductor 1 37 and 1 42 Further, 
the capacitance 212 is a resonator capacitive conductor 
25 formed by the grounding conductor 137 (see Figure 1 ), 
the grounding conductor 1 42 (see Figure 1 ), and the ca- 
pacitive conductor 141 (see Figure 1 ), located between 
the grounding conductor 137 and 142. 
[0063] inductors 213 and 214 are formed by the strip 
30 line conductors 131 and 132 (see Figure 1), Further- 
more, the capacitances 209 and 210 are connected to 
the input and output terminals 113 and 114 (see Figure 
1), respectively. Further, the inductor 213 and the ca- 
pacitance 211 are connected in parallel, and the induc- 
es tor 214 and the capacitance 212 are connected in par- 
allel, thereby constitute a two-staged polarizedband- 
pass filter, Further, the mutual inductor 215 acts be- 
tween the inductors 213 and 214, and the capacitive 
conductor 136 (see Figure 1), which forms the capaci- 
40 tance 21 6, a cross coupling capacitive conductor, is con- 
nected to the input and output terminal 114 (see Figure 
1 ) to constitute a resonance circuit. 
[0064] in this manner, an attenuating pole is formed 
on a high frequency side of the pass band to constitute 
45 the second band-pass filter, which has the equivalent 
circuit in Figure 2(b), Further, the strip line conductor 
130, formed on the dielectric layer 1 04, is grounded via 
the plurality of via conductors to act as a shielding con- 
ductor that inhibits the electromagnetic coupling be- 
so tween the strip line conductors 1 28 and 1 29, which con- 
stitute the first band-pass filter, and the strip line con- 
ductors 131 and 132, which constitute the second band- 
pass filter 

[0065] As described above , according to Embodi- 
55 ment 1 , a laminated band-pass filter having two band- 
pass filters can be constructed without reducing the in- 
terval between the internal grounding conductors. This 
construction prevents the Q factor of the strip line con- 
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ductors, which constitute the two band-pass filters, from 
decreasing, and provides a laminated band-pass filter 
provided with two small-loss band-pass filters, 
[0066] In the above described embodiment, the strip 
line conductor 1 30, which acts as a shielding conductor, 
is connected to the internal grounding conductor 1 37 via 
the three via conductors (see Figure 1). However, the 
present invention is not limited to this aspect, but the 
strip line conductor 130, which acts as a shielding con- 
ductor, may be grounded via an external conductor. 
[0067] Further, in the above described embodiment, 
those ends of the strip line conductors 128 and 129 
which are located on the same side are connected to 
the internal grounding conductor 119 (see Figure 1) 
However, the present invention is not limited to this as- 
pect, those ends of the strip line conductors 128 and 
1 29 which are located on the different sides may be con- 
nected to the internal grounding conductor 11 9 If those 
ends of the str ip line conductors 128 and 129 which are 
located on the different sides is thus connected to the 
internal grounding conductor 119, an available band is 
widened compared to the case in which those ends of 
the strip line conductors 128 and 129 which are located 
on the same side are connected to the internal ground- 
ing conductor 119, 

(Embodiment 2) 

[0068] A laminated band-pass filter according to Em- 
bodiment 2 of the present invention will be described 
below with reference to the drawings 
[0069] Figure 3 is an exploded perspective view of the 
laminated band-pass filter according to Embodiment 2 
of the present invention As shown in this figure, the lam- 
inated band-pass filter according to Embodiment 2 of 
the present invention comprises sequentially laminated 
dielectric layers 301 to 311, and the integrated device 
has a size of 5 0x5 .0 mm and a height of 0.8 mm Fur- 
ther, each dielectric layer is composed of a crystal phase 
having a dielectric constant er of 7 and a glass phase, 
The crystal phase is composed of Mg 2 Si0 4 , whereas 
the glass phase is composed of Si-Ba-La-B-O-system. 
The integrated device has input and output terminals 
312 to 315 and grounding terminals 316 to 319 formed 
on a bottom surface thereof 

[0070] The dielectric layers 301 , 308, and 310 have 
internal grounding conductors 320, 340, and 343, re- 
spectively, arranged on top surfaces thereof and con- 
nected to the grounding terminals 31 6 to 31 9 via via con- 
ductors,, The dielectric layer 302 has capacitive conduc- 
tors 321 and 322 arranged on atop surface thereof, and 
the dielectric layer 303 has capacitive conductors 323 
to 325 arranged on a top surface thereof All these ca- 
pacitive conductors are connected to the input and out- 
put terminals 312 to 314, respectively, via via conduc- 
tors. 

[0071] The dielectric layer 304 has capacitive conduc- 
tors 326 to 328 arranged on a top surface thereof, and 



the dielectric layer 305 has strip line conductors 329 to 
333 arranged on atop surface thereof Further, the die- 
lectric layer 306 has capacitive conductors 334 and 336 
arranged on a top surface thereof, the dielectric layer 
5 307 has capacitive conductors 337 to 339 arranged on 
a top surface thereof, and the dielectric layer 309 has 
capacitive conductors 341 and 342 arranged on a top 
surface thereof,. 

[0072] Furthermore, the strip line conductor 329 has 

10 one end thereof connected to the internal grounding 
conductor 320 via a via conductor and the other end 
thereof connected to each of the capacitive conductors 
326, 337, and 341 via a via conductor. Likewise, the strip 
line conductor 330 has one end thereof connected to 

15 the internal grounding conductor 320 via a via conductor 
and the other end thereof connected to each of the ca- 
pacitive conductors 327, 334, and 342 via a via conduc- 
tor. The strip line conductor 332 has one end thereof 
connected to the internal grounding conductor 320 via 

20 a via conductor and the other end thereof connected to 
each of the capacitive conductors 321 , 328, and 335 via 
a via conductor The strip line conductor 333 has one 
end thereof connected to the internal grounding conduc- 
tor 320 via a via conductor and the other end thereof 

25 connected to each of the capacitive conductors 322 and 
336 via a via conductor. 

[0073] Further, the capacitive conductors 338 and 
339 are arranged opposite the capacitive conductors 
335 and 336 and connected to the input and output ter- 

30 minals 315 and 314, respectively, via via conductors 
The strip line conductor 331 is connected to the internal 
grounding conductor 340 via three via conductors 
[0074] The strip line conductor 331 corresponds to a 
shielding conductor according to the present invention, 

35 and the input and output terminals 312 to 315 corre- 
spond to input and output terminals according to the 
present invention , The grounding terminals 316 to 319 
correspond to grounding terminals according to the 
present invention, the capacitive conductors 321 to 328, 

40 334 to 339, 341 , and 342 correspond to capacitive con- 
ductors according to the present invention, and the strip 
line conductors 329 to 333 correspond to strip line con- 
ductors according to the present invention Further, the 
dielectric layers 301 to 311 correspond to dielectric lay- 

45 ers according to the present invention, the internal 
grounding conductors 320, 340, and 343 correspond to 
grounding conductors according to the present inven- 
tion, and the internal grounding conductors 320 and 343 
correspond to two grounding conductors according to 

50 the present invention having a shielding function 

[0075] An equivalent circuit of the laminated band- 
pass filter in Figure 3 is similar to that of Embodiment 1 
and is shown in Figures 2 (a) and 2 (b) 
[0076] This circuit differs from Embodiment 1 in that 

55 the capacitive conductors of the two band-pass filters 
which have similar circuit functions are arranged on dif- 
ferent planes. 

[0077] That is, the capacitive conductors 341 and 
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342, which form the capacitances 203 and 204, the res- 
onator capacitive conductors of the first band-pass filter, 
are arranged on the dielectric layer 309, and the capac- 
itive conductors 321 and 322, which form the capaci- 
tances 211 and 212, the resonator capacitive conduc- 
tors of the second band-pass filter, are arranged on the 
dielectric layer 302. Further, the capacitances 201 and 
202, the input and output capacitive conductors of the 
first band-pass filter, are arranged on the dielectric layer 
304, and the capacitances 209 and 21 0 : the input and 
output capacitive conductors of the second band-pass 
filter, are arranged on the dielectric layer 307. 
[0078] As described above, according to Embodiment 
2, not only effects similar to those of Embodiment 1 of 
the present invention are produced but also the capac- 
itive conductors having similar circuit functions are 
formed on the different dielectric layers, thereby ena- 
bling the interference between the capacitive conduc- 
tors constituting the two band-pass filters to be reduced 
to ensure that the two band-pass filters are isolated from 
each other, 

(Embodiment 3) 

[0079] A laminated filter according to Embodiment 3 
of the present invention will be described below with ref - 
erence to the drawings. 

[0080] Figure 6 is an exploded perspective view of the 
laminated filter according to Embodiment 3 of the 
present invention , 

[0081] In this embodiment, the first filter (in the left of 
the drawing) is composed of a band elimination filter, 
whereas the second filter (in the right of the drawing) is 
composed of a band-pass filter, 

[0082] As shown in Figure 6, the laminated filter ac- 
cording to Embodiment 3 of the present invention com- 
prises sequentially laminated dielectric layers 701 to 
711 

[0083] Here, the integrated device has a size of 
5,0x5.0 mm and a height of 0.8 mm Further, each di- 
electric layer is composed of a crystal phase having a 
dielectric constant er of 7 and a glass phase. The crystal 
phase is composed of Mg 2 Si0 4 , whereas the glass 
phase is composed of Si-Ba-La-B-O-system. 
[0084] The integrated device has input and output ter- 
minals 712 to 715 and grounding terminals 716 to 719 
formed on a bottom surface thereof , 
[0085] The dielectric layers 701 , 708, and 71 0 have 
internal grounding conductors 720, 740, and 743, re- 
spectively, arranged on top surfaces thereof and con- 
nected to the grounding terminals 716 to 719 via via 
conductors . The dielectric layer 702 has capacitive con- 
ductors 721 to 724 arranged on a top surface thereof 
and connected to the grounding terminals 712 to 714 
via via conductors. 

[0086] The dielectric layer 703 has capacitive conduc- 
tors 725 to 728 arranged on a top surface thereof, and 
the dielectric layer 704 has capacitive conductors 729 



and 730 arranged on atop surface thereof. Further, the 
dielectric layer 705 has strip line conductors 731 to 735 
arranged on a top surface thereof, and the dielectric lay- 
er 706 has capacitive conductors 736 and 737 arranged 
5 on a top surface thereof , Furthermore, the dielectric lay- 
er 707 has capacitive conductors 738 and 739 arranged 
on a top surface thereof, and the dielectric layer 709 has 
capacitive conductors 741 and 742 arranged on a top 
surface thereof 

10 [0087] The strip line conductor 731 has one end there- 
of connected to the internal grounding conductor 720 
via a via conductor and the other end thereof connected 
to the capacitive conductor 729 via a via conductor, Fur- 
ther, the strip line conductor 732 has one end thereof 

15 connected to the internal grounding conductor 720 via 
a via conductor and the other end thereof connected to 
the capacitive conductor 730 via a via conductor Fur- 
thermore, the strip line conductor 734 has one end 
thereof connected to the internal grounding conductor 

20 720 via a via conductor and the other end thereof con- 
nected to each of the capacitive conductors 727, 737, 
and 741 via a via conductor Moreover, the strip line con- 
ductor 735 has one end thereof connected to the internal 
grounding conductor 720 via a via conductor and the 

25 other end thereof connected to each of the capacitive 
conductors 728, 739, and 742 via a via conductor 
[0088] The capacitive conductor 725 is connected to 
the capacitive conductor 736 via a via conductor, and 
the capacitive conductor 726 is connected to the capac- 

30 jtive conductor 738 via a via conductor, Further, the ca- 
pacitive conductor 739 is arranged opposite the capac- 
itive conductor 737 and connected to the input and out- 
put terminal 714 via a via conductor Furthermore, the 
strip line conductor 733 is connected to the internal 

35 grounding conductor 740 via three via conductors , 

[0089] Now, the circuit configuration of the laminated 
filter constructed as described above will be described 
with reference to Figures 2(b) and 7, 
[0090] This circuit differs from Embodiments 1 and 2, 

40 described previously, in that one of the two filters is com- 
posed of a band elimination filter, That is, in the laminat- 
ed filter (see Figure 6) of this embodiment, the first filter 
(in the left of the drawing) is composed of a band elim- 
ination filter, whereas the second filter (in the right of the 

45 drawing) is composed of a band-pass filter. 

[0091 ] A capacitance 770 1 is formed by the capacitive 
conductors 721 and 725, and a capacitance 7702 is 
formed by the capacitive conductors 722 and 726. Fur- 
ther, a capacitance 7708 is formed by the capacitive 

50 conductors 736 and 738, Furthermore, a capacitance 
7703 is formed by the capacitive conductors 725 and 
729, and a capacitance 7704 is formed by the capacitive 
conductors 726 and 730. in this case, the capacitive 
conductor 725 is shared to form the capacitances 7701 

55 and 7703, and the capacitive conductor 726 is shared 
to form the capacitances 7702 and 7704, thereby reduc- 
ing the number of parts required,. 
[0092] Further, inductors 7705 and 7706 are formed 
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by the strip line conductors 731 and 732 
[0093] The capacitances 7701 and 7702 are connect- 
ed to the input and output terminais 712 and 713, re- 
spectively. Further, the inductor 7705 and the capaci- 
tance 7703 are connected together in series, the induc- 
tor 7706 and the capacitance 7704 are connected to- 
gether in series, and these inductors and capacitances 
are coupled together by a capacitance 7708 to consti- 
tute a two -stage band elimination filter 
[0094] A mutual inductor 7707 acts between the in- 
ductors 7705 and 7706, and the capacitance 7708 : con- 
nected in parallel to the mutual inductor 7707, consti- 
tutes a resonance circuit Thus, a stop band is formed 
to form a first filter (band elimination filter) having the 
equivalent circuit in Figure 7 

[0095] Next, the capacitance 209 is formed by the ca- 
pacitive conductors 723 and 727, the capacitance 210 
is formed by the capacitive conductors 724 and 728, and 
the capacitance 21 6 is formed by the capacitive conduc- 
tors 737 and 739. Further, the capacitance 211 is formed 
by the internal grounding conductors 740 and 743 and 
the capacitive conductor 741 , formed between the inter- 
nal grounding conductors 740 and 743 Furthermore, 
the capacitance 21 2 is formed by the internal grounding 
conductors 740 and 743 and the capacitive conductor 
742, formed between the internal grounding conductors 
740 and 743. 

[0096] The inductors 213 and 214 are formed by the 
strip line conductors 734 and 735, respectively Further, 
the capacitances 209 and 21 0 are connected to the in- 
put and output terminals 21 5 and 21 4, respectively Fur- 
thermore, the inductor 213 and capacitance 211 are 
connected together in parallel and the inductor 21 4 and 
capacitance 212 are connected together in parallel to 
constitute a two-stage polarized band-pass filter 
[0097] The mutual inductor 21 5 acts between the in- 
ductors 213 and 214, and the capacitive conductor 739, 
which constitutes the cross coupling capacitance 216, 
is connected to the input and output terminal 71 4 to con- 
stitute a resonance circuit. Thus, an attenuating pole is 
formed on the high frequency side of the pass band to 
form a second filter (band-pass filter) having the equiv- 
alent circuit in Figure 2(b). 

[0098] The strip line conductor 733, formed on the di- 
electric layer 705, is grounded via the plurality of via con- 
ductors to act as a shielding conductor that inhibits the 
strip line conductors 731 and 732 and the strip line con- 
ductors 734 and 735, which constitute the two respec- 
tive filters, from being electromagnetically coupled to- 
gether,. 

[0099] The strip line conductor 733 corresponds to a 
shielding conductor according to the present invention, 
and the input and output terminals 712 to 715 corre- 
spond to input and output terminals according to the 
present invention . The grounding terminals 716 to 719 
correspond to grounding terminals according to the 
present invention, the capacitive conductors 721 to 730, 
736 to 739, 741 , and 742 correspond to capacitive con- 



ductors according to the present invention, and the strip 
line conductors 731 to 735 correspond to strip line con- 
ductors according to the present invention Further, the 
dielectric layers 701 to 711 correspond to dielectric lay- 

5 ers according to the present invention, the internal 
grounding conductors 720, 740, and 743 correspond to 
grounding conductors according to the present inven- 
tion, and the internal grounding conductors 720 and 743 
correspond to two grounding conductors according to 

10 the present invention having a shielding function 

[0100] As described above : Embodiment 3 of the 
present invention not only produces the same effects as 
Embodiments 1 and 2, described above, but also ena- 
bles two filters having different circuit configurations and 

15 different functions to be installed in one device, thereby 
increasing the degree of freedom of system design 
[0101] Embodiments 1 to 3 has been described in de- 
tail 

[0102] In the above described embodiments, each of 

20 the dielectric layers is, by way of example, a dielectric 
sheet composed of a crystal phase having a dielectric 
constant er of 7 and a dielectric loss tan 8 of 2 0x10' 4 
as well as a glass phase However, similar effects are 
produced by using a dielectric sheet composed of a 

25 crystal phase having a dielectric constant er of 5 to 1 0 
and a glass phase . Further, by way of example, the crys- 
tal phase is Mg 2 Si0 4 , and the glass phase is an Si-Ba- 
La-B-O system. Similar effects are produced by using a 
crystal phase containing at least one of Al 2 0 3 , MgO, 

30 Si0 2 , and ROa and a glass phase, Here, in ROa, R de- 
notes an element selected from a group consisting of 
La, Ce, Pr, Nd, Sm, and Gd, and a denotes a numerical 
value stoichiometrically determined depending on the 
valence of R Further, in the above description, the in- 

35 tegrated device has a size of 5,0x5 0 mm and a height 
of 0.8 mm by way of example, but similar effects are 
produced regardless of the size or height of the integrat- 
ed device 

[0103] Further, in the above described Embodiment 1 

40 of the present invention, for example, (1) the layer hav- 
ing the capacitances 201 and 202 (see Figure 2 (a)), the 
input and output capacitive conductors of the first band- 
pass filter and the layer having the capacitances 209 
and 210 (see Figure 2(b)), the input and output capaci- 

45 tive conductors of the second band-pass filter are 
present in the equal layer of the integrated device, and 
(2) the layer having the capacitance 208(see Figure 2 
(a)), the interstage capacitive conductor of the first 
band-pass filter and the layer having the capacitance 

50 21 6 (see Figure 2(b)), the cross coupling capacitive con- 
ductors of the second band-pass filter are present in the 
equal layer of the integrated device However, the 
present invention is not limited to this aspect, but as 
shown in Figure 8 illustrating another example of the 

55 laminated structure of the laminated band-pass filter ac- 
cording to Embodiment 1 of the present invention, (1) 
the layer having the capacitances 201 and 202, the input 
and output capacitive conductors of the first band-pass 
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filter BPF1 and the layer having the capacitances 209 
and 21 0, the input and output capacitive conductors of 
the second band-pass filter BPF2 may be present in dif- 
ferent layers of the integrated device, and (2) the layer 
having the capacitance 208, the interstage capacitive 
conductor and the layer having the capacitance 216, the 
cross coupling capacitive conductors may be present in 
different layers of the integrated device (in Figure 8, the 
capacitances 201 and 202 and the capacitance 21 6 are 
disposed on the same layer with a sufficient distance D1 
therebetween, whereas the capacitance 208 and the ca- 
pacitances 209 and 21 0 are disposed on the same layer 
with a sufficient distance D2 therebetween) . Thus, if the 
capacitive conductors having similar circuit functions 
are formed on different dielectric layers, the interference 
between the capacitive conductors constituting the two 
filters can be further reduced, thereby ensuring that the 
two filters are isolated from each other, Of course, if the 
at least one of the first and second filters of the present 
invention is a band elimination filter, similar arrange- 
ments further ensure that the two filters are isolated from 
each other. 

[0104] Further, the two filters in the laminated filter of 
each embodiment described above may have different 
frequency characteristics If the two filters have different 
frequency characteristics, the conductors constituting 
the filter using lower frequencies as a pass band may 
have a larger occupied volume than the conductors con- 
stituting the other filter However, if the first and second 
filters of the present invention are of the same type (for 
example, if both first and second filters are band elimi- 
nation filters), an arrangement similar to the one de- 
scribed above is expected to improve the filter charac- 
teristics, but if the first and second filters of the present 
invention are of different types (for example, if the first 
filter is a band-pass filter and the second filter is a band 
elimination filters), this arrangement may not be effec- 
tive because the circuit configurations will be different. 
More specifically, the above described improvement of 
the filter characteristics is a decrease in loss in the pass 
band if a band-pass filter is used or a sufficient amount 
of attenuation in the stop band if a band elimination filter 
is used. 

[0105] Further, circuit elements such as capacitors or 
inductors maybe arranged which are matched to an LNA 
(Low Noise Amplifier) or mixer preceding or following 
the laminated filter of each of the above described em- 
bodiments so that the input and output terminals of the 
two filters of the laminated filter are electrically connect- 
ed to the circuit elements, 

[0106] A integrated device with an !C (Integrated Cir- 
cuit) belongs to the present invention, the device being 
formed by mounting the IC containing an LNA or a mixer, 
on a integrated device containing the laminated filter of 
the present invention and connecting the IC to the lam- 
inated filter. 

[0107] Further, a communication apparatus such as 
the one shown in Figure 9 illustrating the configuration 



of a communication apparatus according to an embod- 
iment of the present invention belongs to the present 
invention, the apparatus comprising a transmission cir- 
cuit 1 001 for executing transmissions using an amplifier 

5 1 002, a switch 1 004, and an antenna 1 005, a reception 
circuit 1 008 for executing receptions using the antenna 
1005, the switch 1004, and an amplifier 1007, a band- 
pass filter 1 003, for filtering transmitted signals used for 
transmissions, and a band-pass filter 1006 for filtering 

10 received signals used for receptions. 

[0108] As is apparent from the above description, the 
present invention has the advantage of being able to 
provide a small-sized and small-loss laminated filter, in- 
tegrated device, and communication apparatus 

15 

Claims 

1 . A laminated filter comprising: 

a plurality of grounding conductors formed in- 
side or outside a integrated device formed by 
laminating and integrating a plurality of dielec- 
tric layers together; 

a first filter sandwiched between two of said 
grounding conductors which have a shielding 
function; and 

a second filter sandwiched between said two 
grounding conductors 

The laminated filter according to Claim 1 , wherein 
said first filter is a band-pass filter, and 

said second filter is a band-pass filter. 

The laminated filter according to Claim 2, wherein 
said first filter and said second filter are formed in 
different areas with a boundary between these are- 
as corresponding to a predetermined cross section 
substantially perpendicular to said two grounding 
conductors. 

The laminated filter according to Claim 3, further 
comprising a shielding conductor formed substan- 
tially in said predetermined cross section and con- 
nected to said plurality of grounding conductors to 
shield electromagnetic induction between said first 
filter and said second filter, 

5. The laminated filter according to Claim 4, wherein 
via conductors are used to connect the shielding 
conductor to said grounding conductors . 

6. The laminated filter according to Claim 2, wherein 
some of said plurality of grounding conductors are 
formed inside said integrated device, 

said first filter has a plurality of input and out- 
put terminals formed inside or outside said integrat- 
ed device, a grounding terminal formed inside or 
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outside said integrated device, a capacitive conduc- 
tor formed inside said integrated device, and a plu- 
rality of strip line conductors formed inside said in- 
tegrated device, 

said grounding terminal is electrically con- 
nected to the grounding conductors formed inside 
said integrated device, and 

said plurality of strip line conductors each 
have one end electrically connected to said capac- 
itive conductor and the other end electrically con- 
nected to the grounding conductors formed inside 
said integrated device 

7. The laminated filter according to Claim 6, wherein 
said plurality of strip line conductors are two strip 
line conductors installed in parallel, and 

the other ends of said two parallel strip line 
conductors are not adjacent to each other 



8. The laminated filter according to Claim 6, wherein 
said plurality of input and output terminals are two 
input and output terminals installed in proximity to 
each other, 

said grounding terminal is provided between 
said two input and output terminals installed in prox- 
imity to each other 

9. The laminated filter according to Claim 6, wherein 
said second filter has a plurality of input and output 
terminals formed inside or outside said integrated 
device, and 

a plurality of input and output terminals of said 
first filter and a plurality of input and output temiinals 
of said second filter are provided in the same layer 
of said integrated device symmetrically with respect 
to the center of said layer 

10. The laminated filter according to Claim 6, further 
comprising a predetermined circuit element electri- 
cally connected to said plurality of input and output 
tercninals 

11. The laminated filter according to Claim 2, wherein 
said first filter has a layer having a resonator capac- 
itive conductor required to constitute a resonator, a 
layer having input and output capacitive conductors 
connected to the input and output terminals, and a 
layer having an interstage capacitive conductor or 
a cross coupling capacitive conductor, 

said second filter has a layer having a reso- 
nator capacitive conductor required to constitute a 
resonator, a layer having input and output capaci- 
tive conductors connected to the input and output 
terminals, and a layer having an interstage capaci- 
tive conductor or a cross coupling capacitive con- 
ductor, 

(a) the layer having the resonator capacitive 
conductor of said first filter and the layer having the 



resonator capacitive conductor of said second filter 
are present in different layers of said integrated de- 
vice, (b) the layer having the input and output ca- 
pacitive conductors of said first filter and the layer 

5 having the input and output capacitive conductors 
of said second filter are present in different layers 
of said integrated device, or (c) the layer having the 
interstage capacitive conductor or cross coupling 
capacitive conductor of said first filter and the layer 

10 having the interstage capacitive conductor or cross 
coupling capacitive conductor of said second filter 
are present in different layers of said integrated de- 
vice. 

15 12. The laminated filter according to Claim 2, wherein 
said first filter has a plurality of strip line conductors 
formed substantially midway between said two 
grounding conductors in a thickness direction of 
said integrated device. 

20 

13. The laminated filter according to Claim 2, wherein 
said first filter has a plurality of capacitive conduc- 
tors and a plurality of strip line conductors, and 

of said plurality of capacitive conductors, the 
25 interstage capacitive conductor, cross coupling ca- 
pacitive conductor, and input and output capacitive 
conductors are formed substantially midway be- 
tween either of said two grounding conductors and 
said plurality of strip line conductors in the thickness 
30 direction of said integrated device 

14. The laminated filter according to Claim 2, wherein 
said first filter has a plurality of capacitive conduc- 
tors and a plurality of strip line conductors, and 

35 a predetermined one of those of said plurality 

of capacitive conductors which are connected to 
said strip line conductors electrically in parallel is 
formed opposite either of said two grounding con- 
ductors. 

40 

15. The laminated filter according to Claim 14, further 
comprising a predetermined grounding conductor 
formed so that said predetermined capacitive con- 
ductor is sandwiched between said predetermined 

45 grounding conductor and either of said two ground- 
ing conductors 



16. The laminated filter according to Claim 2, wherein 
said first filter and said second filter use different 

50 frequency bands as pass bands 

17. The laminated filter according to Claim 1 6, wherein 
one of saidf irst and second filters which use a lower 
frequency band as a pass band has a larger occu- 

55 pjed volume in said integrated device. 

18. The laminated filter according to Claim 2, wherein 
a crystal phase forming the dielectric layers of said 
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integrated device has any of A! 2 0 3 , MgO, SiO s , and 
ROa for R denoting at least one of La, Ce, Pr, Nd, 
Srn, and Gd and a denoting a numerical value sto- 
ichiometrically determined depending on the va- 
lence of said R, 

19. The laminated filter according to Claim 1 , wherein 
said first filter is a band-pass filter, and said second 
filter is a band elimination filter. 

20. The laminated filter according to Claim 1 , wherein 
said first filter is a band elimination filter; and 

said second filter is a band elimination filter. 

21. A integrated device comprising: 

said integrated device containing the laminated 
filter according to Claim 1 , and 
an integrated circuit mounted in said integrated 
device, 20 

22. A communication apparatus comprising: 

transmitting and receiving means of executing 
transmission and/or reception, and 
the laminated filter according to Claim 1 which 
filters a transmitted signal used for said trans- 
mission and/or a received signal used for said 
reception 
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(54) Laminated filter, integrated device, and communication apparatus 



(57) (Object) 

To provide a laminated band-pass filter comprising 
at least two band-pass filters without reducing the Q fac- 
tor of strip line conductors constituting the band-pass 
filters. 

(Constitution) 

A laminated band-pass filter comprises an integrat- 
ed device formed by laminating and integrating a plural- 
ity of dielectric layers 101 to 110 together, a plurality of 
internal grounding conductors 11 9, 137, and 1 42 formed 
inside the integrated device, and two band-pass filters 
sandwiched between two 119 and 137 of the plurality of 
grounding conductors and formed inside the integrated 
device One of the band-pass filters has strip line con- 
ductors 128 and 129, and the other has strip line con- 
ductors 131 and 132.. The two band-pass filters are 
formed in different areas with a boundary between these 
areas corresponding to a predetermined cross section 
substantially perpendicular to the grounding conduc- 
tors. 
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